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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an improvement in the treatment of autdmmune diseases and in particular T<ell- 
mediated or Tceli-dependent autoimmune diseases. More specifically, the present invention is directed to the use of 
synergists to augment the activity of orally or enteraliy administered autoantigens, or disease-suppressive fragments or 
analogs thereof, in the prophylactic and therapeutic treatment of autoimmune diseases. 

Brief Description of the Backorourxi and Prior Art 

Autoimmune diseases are characterized by an abnormal immune response (involving either cells or antibodies) 
directed against nornf^al autologous tissues. 

A number of strategies have been used or proposed to suppress autoimmune diseases, most notably drugs, such 
as clyclophosphamtde. cyclosporin A. methotrexate, and Imuran (azothioprine). Steroid compounds, such as pred- 
nisone and methyiprednisolone are also employed in many instances. These drugs have limited long term efficacy 
against both cell- and antibody-mediated autoimmune diseases. Use of such drugs is limited by virtue of their toxic side 
effects to other organ systems and also because they induce 'globaf immunosuppression in a patient receiving pro- 
longed treatment with these drugs. e.g. the normal protective immune response to pathogenic microofganisms is down- 
regulated thereby increasing the risk of infections caused by these pathogens. A further drawback is that there is an 
increased risk that malignancies will develop in patients receiving prolonged gk>bal immunosuppression. 

Other therapies have been proposed for the treatment of autoimmune diseases. International Patent Application 
WO 8S/10120 discloses that the oral or enteral administration of myelin basic protein (MBP) and dtseasenndudng arxl 
non-indudng fragments and analogs thereof is effective in suppressing acute monophasic experimental allergic 
encephalomyelitis (EAE). an induced T-celi mediated autoimmune disease directed against myelin basic protein (MBP), 
see also J. Imnrunology. vcl.1 40. p.440-445. (1 988). EAE is a recognized and widely used animal model for the human 
disease multiple sclerosis (MS). The above-identified applications also disease that the oral or enteral administration 
of Mycobacterium tuberculosis is an effective treatment for suppressing adjuvant arthritis and extrapolate the aforemen- 
tioned results to the treatment of other autoimmune diseases. 

International Patent Application WO 91 A) 1333 discloses the oral or enteral administration of S-antigen for the treat- 
ment of autoimmune uveoretinitis. 

International Patent Application WO 91/08760 published after the fOing date of the present application discloses the 
aerosol administration of autoantigens for the treatment of cell-and antibody-mediated autoimmune diseases. 

Nagler-Anderson et al. (Proc. Natl. Acad. Sd. fUSAl 83 : 7443-7446, 1986) descrtoe the oral administration of col- 
lagen to suppress collagen-induced arthritis in a mouse model. 

Various methods have been employed to induce antigen-spedfic suppression of EAE such as immunization with 
MBP emiisified in incomplete Freund's adjuvant (Lando, Z. et al.. J. Immunol. 126 : 1526 (1981)), and intravenous 
ir^ection of MBP-conjugated lymphoid cells (Sriram. S. et al.. Cell. Immunol. 25: 378 (1983)). 

Traugott et al.. J. Neurol. Sd. 52:65-73 (1982). and Raine et aL, Lab. Investioation 48: 275-84 (1983) disdose that 
treatment of a strain of guinea pigs suffering from chronic relapsing EAE by parenteral administration of MBP alone or 
in incomplete Freund's adjuvant (IFA) or in combination witfi galactocerebroside, a fipid hapten of myelin, suppressed 
the clinical EAE symptoms. 

McKenna et al.. Cell. Immun. 81: 391 -402 (1 983). disdose that preinjection of rats witii guinea pig MBP coupled to 
syngeneic spl en leukocytes or to syngeneic red blood cells suppressed (in a dose<Jependent manner} the subsequent 
induction of EAE using guinea pig MBP in Freund's complete adjuvant. 

Based on an English language abstract. Belik et al., Voof. Med. Khim. 24: 372-377 (1978). disclose (according to 
an English languag abstract) parenteral administration of 'alkalin myelin protein fragmenf (AMPF) and 'synthetic 
encephalitogenic peptide" (SEP) to guinea pigs with EAE. The animals had been sensitized by bovine AMPF or by SEP 
but recovered after AMPF administration. 

Braley-Mullen et al.. Cell. Immun. 51: 408 (1980). and Nagler-Anderson et al. noted above, botii disdose the sup- 
pression of the synptoms of two other experimental autoimmune diseases which are induced by injection of animals 
with autoantigen-lymphocyte conjugates. Bral y-MuIlen et al. reports the suppression of experimental autoimmune thy- 
roiditis in the guinea pig by injection of thyroglobulin antigen in IFA. Nagler-Anderson et al. reports th suppresston of 
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orally administered antigen (picryl chloride). However, simultaneous oral administration of LPS and picryl chloride had 
no statistically significant effect in delayed-type hypersensitivity (DTH) reactions to this antigen. 

Michaiek et al. (J, ImmunoL 128 : 1 992-1 998. 1 982) report that prolonged gastric intubation (i.e. enteral administra- 
tion) of sheep red blood cells (SRBC) followed by systemic administration of SRBC resulted in enhanced splenic 
5 immune responses in LPS-unresponsive mice and oral tolerance in LPS-responsive mice. There was no coadministra- 
tion of LPS. 

Mowat A.M. et al, Immunol. 58: 677-683, 1986) disdose that simuHaneous administration of LPS (intravenously) 
to normal mice fed ovalbumin prevented the induction of oral tolerance but did not alter the Delayed-type hypersensitiv- 
ity (DTH) responses to fed ovalbumin. 
w Hamada, T, et al. (Autoimmunfty £: 275-284, 1989) report that LPS treatment in vitro of MBP-sensitized lymphoid 
cells augmented the adoptive transfer of EAE in Lewis Rats. 

Due to the progressive, debilitating nature of autoimmune diseases, what is needed in the art are improved meth- 
ods for treating autoimmune diseases. 

It is an object of the present invention to provide pharmaceutical formulations for treating mammals suffering from 
15 autoimmune diseases. 

SUMMARY OF THE INVE^^^1QN 

The present invention is directed to an improved pharmaceutical formulation for treating or preventing a T-cell medi- 
20 ated or T-cell dependent autoimmune disease (AD) which comprises: 

(a) an AD-suppressive agent in an oral or enteral dosage form selected from the group consisting of (i) autoanti- 
gens specific for said disease; (ii) AD-suppressive fragments of said autoantigens; and (iii) AD-suppressive ana- 
logs of said autoantigens or said fragments; and 
25 (b) at least one compound having the property of enhancing the AD-suppressive actively of said agent wherein said 
compouKi administered in combination with said AD-suppressive agent imports to said formulation one or both of 
the following properties: 

(i) the property of inducing production and/or seaetion of interleukn-1; and (ii) the property o^ decreasing 
30 expression of class II histocompatibility molecules by gut epithelial cells; 

and (c) a physiologically accentable carrier or diluent 

The amount of the enhancing corrpound should be effective to potentiate the AD-suppressive agent and effective 
55 to enhance the suppressive activity of the AD-suppressant if it is administered at a level already effective to suppress 
AD symptoms. 

The activity-enhancing compound (which will be often referred to herein as a "synergistT need not be administered 
orally or enterally; however, oral or enteral administration is preferred. Furthermore, any order of administration of the 
suppressive agent and the synergist may be used although substantially simultaneous administration is preferred. 

40 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 is a bar graph showing the effect of feeding MBP-LPS on delayed-type hypersensitivity (DTH) reactions in 

rats, 

45 Figure 2 is a bar graph showing the effect of feeding MBP-UpJd A or DTH responses in rats. 

Figure 3 (A-C) are a series of bar graphs showing the effect of feeding MBP + LPS on chronic EAE in guinea pigs. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

so The treatment of T-cell-mediated or T-ceil-dependent autoimmune disease by (a) the oral or enteral administration 
of an AD-suppressive agent arxJ (b) administration of one or more compounds that enhance the AD-suppressive activity 
of the agent •treatment' is meant t include both prophylactic treatment t prevent autoimmune diseases (or th mani- 
festation of clinical symptoms thereof) as weO as the therapeutic suppression or alleviation of symptoms aft r the onset 
of such autoimmune diseases. 

55 The term ■fnanmial*' covers all life forms that have an immunoregulatory system ^ therefa susceptWeto 
autoimmune dseases. 

An autoimmune disease is a malfunction of the immune system of mammals, including humans, in which the 
immune system tails to distinguish between foreign substances within the mammal and autologous tissu s r sub- 
stances and. as a result treats autologous tissues and substances as if they were foreign. 
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An 'autoantigen" is any substance normally found within a mammal that, in an abnormal situation, is no longer rec- 
ognized as part of the mammal itself by the lymphocytes or antibodies of that mammal, and is therefore atUcked by the 
immunoregulatory system as though it were a foreign siAstance. The term also includes antigenic substances which 
induce conditions having the symptoms of an autoimmune disease when administered to mammals. 

5 The term "AD-suppressive fragment(s)" of such autoantigens includes any peptide a polypeptide or other com- 
pound comprising partial amino acid sequences or moieties of autoantigens and possessing the ability to suppress or 
prevent T-cell-mediated or T-cell-dependent autoimmune response, upon oral or enteral administration. It should be 
noted that such fragment need not also possess the autoantigenic properties of the entire autoantigen. For example, 
with respect to MBP, which when administered parenterally with an adjuvant induces EAE in susceptijie mammals, it 

JO was discovered that certain non-disease-inducing fragments of MBP nevertheless possessed AD-suppressivo activity 
as disclosed in International Patent Application WO 88/10120 

The term •analog(s)' of such autoantigens or fragments includes compounds that are so structurally related to 
these autoantigens or to their AD-suppressive fragments that they possess the same biological activity. i.e.. the ability 
to eliminate or suppress T-cell-mediated or T-cell-dependent autoimmune response, upon oral or enteral administration. 

»5 For example, the term includes peptides having amino acid sequences which differ from the.amino acid sequence of 
the autoantigen by one or more amino acid residues (while stiO retaining the AD-suppressive activity) as wen as com- 
pounds or coirpositions which mimic the AD-suppressive activity of the autoantigens in their ah'lity to suppress or alle- 
viate the symptoms of the disease. An example of such compositions is tissue from an organ that is the target of attack 
in an autoimmune disease. 

20 •Autoimmune<lisease suppressive agent* or 'AD-suppressive agenf is a compound or composition which when 
administered orally or enterally to a mammal suppresses, prevents or delays the clinical manifestation of a particular 
autoimmune disease. The term includes autoantigens specific for an autoimmune disease, as weH as AD-suppressive 
fragments or analogs thereof as defined above. 

•Synergists' are defined herein as substances which augment or enhance the suppression of the dinical manifes- 
ts tation of autoimmune diseases when administered orally In conjunction with administration of AD-suppressive agents. 
As used in the preceding sentence In conjunction with* (also refeffed to herein as 'in association with") means before, 
substantially simultaneously with or after oral a enteral administration of the AD-suppressive agent Naturally, admin- 
istration of the synergist should not precede nor fellow that of the AD-suppressive agent by so long an interval of lime 
that the effects of the subsUnce administered first have worn off. Therefore, the synergists should be administered 
30 within 24 hours of the AD-suppressive agent 

Exanples of synergists for use bi the present invention include, but are not limited to bacterial Bpopolysaccharides 
from a wide variety of gram-negative bacteria such as various subtypes of i^fiali or gglnvyn^^ (LPS, Sigma Chemical 
Co. St Louis. MO. DHco. Detroit. Ml BIOMOL Res. Labs. Plymouth Meeting. PA), lipid A (Sgma Chemical Ca. ICN Bio- 
chemicals. Cleveland. OH. Polysciences Inc.. Warrington. PA), and immunoregulatory lipcprcfeins. such as peptides 
35 covalently linked to tripalmitoyl-S-glycarylcysteinyl-seryl-serine {P3CSS), which can be obtained as disclosed in Der es, 
K et al. t!alms 242: 561-564. 1 989) or "Braun's*. lipoprotein from L SSfi which can be obtained as disctosed in Braun, 
v.. Biochim . Biophys . Acta 435 : 335-337. 1976. LPS is preferred and Lipid A is particularly preferred. Upd A is partic- 
ularly prefeaed for use in the present invention because it is less toxic than the entire LPS molecule. LPS for use in the 
present invention can also be extracted from granvnegative bacteria and purified using the methods of Galanes. C. et 
40 al.(EutifiiQ£to- 1245.1969) and Skeily,R.R.et at (iiM 

On conrwnfeatur ofth biologically activ materials which can b used as synergists in the present invention 
is that they induce the production and/or seaetion of interleukin-1 (IL-1). 

IL-1 is a protein produced by many normal and transformed cells, and is predominantiy produced by macrophages, 
monocytes and keritanocytes. Microbial products, such as endotoxins, exotoxins, yeast c II waBs. and viral hemagglu- 
4S tinins induce IL-1 production by monocyl s. IL-1 has a broad spectmm of biological activities on cells of the Immune 
system, as well as cells outside th immune system, and is considered to b a major inflanimalory mediator. 
Administration of synergists in association with oral or ent ral administration of an AD-swressive agent markedly 
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libility oi a mammal to an inducible condition (such as EAE or AA) serving as a model far an autoimmune disease. 

The tolerance induced by the AO-suppressive agents is dose-dependent: over a broad oral or enteral dosage 
range, the suppression (or attenuation) of clinical and histological manifestations of the disease increases with increas- 
ing dosage of AD-suppressive agent ingested. 

The ability of the synergist to enhance orally-induced tolerance by an autoantigen is also dose^iependent i.e. it 
increases with increasing dose of synergist But because the enhancement by the synergist of orally induced tolerance 
is indeed synergistic, use of the synergist is anticipated to continue to improve tolerance induced by relatively high oral 
or enteral doses of the AD-suppressive agents. Ck)nverse!y, assodated use of the synergist is anticpated to permit 
lower doses of AD-suppressive agent to be used for the same level of clinical synptom suppression to be achieved. 

The activity of the synergist in enhancing orally-induced tolerance is not specific to the particular AD-suppressive 
agent. Both EAE and DTH responses were down-regulated upon co-administration of the specific autoantigen and the 
synergists. Thus, the ability of the synergist to enhance orally-induced specific tolerance to an autoantigen can be 
extrapolated to any other AO-suppressive agent encompassed by the present invention. Yet. administration of the syn- 
ergist alone has produced minimal or no effect in attenuating either the specific immune response of a manvnal to a 
particular autoantigen. or the ability of the mammal to mount an immune response to an exoantigen (i.a. a true foreign 
antigenic substance). Use of the synergist thus affords this important two-fold advantage among others: enhancement 
of the suppression of the specific immune response to an autoantigen and no substantial effect on the ability of the sub- 
ject so treated to mount an immune response against invading pathogens. 

Various model systems have been developed for studying autoimmune diseases. Experimental allergic encepha- 
lomyelitis (EAE) has been studied in mice and other mammalian spedes as a model for Multple Sclerosis (MS). The 
disease is induced by parenteral administration of MBP and an adjuvant (such as Freund*s conplete adjuvant). This 
treatment induces both a monophasic and an exacerbating/remitting form of demyefinating disease (depending on the 
spedes and details of administration). The induced disease has the characteristics of MS, Parenteral administration of 
My(pQt?qyt9nVm tut^enpglQ^i^ with Freund's complete adjuvant oil into the dorsal root tail of susceptible marwrals 
induces a rfsease with the characteristics of human rheumatoid arthritis. In addition, the adrwnistration to Lewis rats of 
S-anfigen and an adjuvant induces autoimmune uveor etinitis whereas diabetes develops spontaneously in the NOD 
mouse and the BB rat. Various ones of these model systems may be enployed to demonstrate the efficacy and 
improved treatment provided by the present invention. 

Non-limiting examples of autoimmune diseases which are cell-mecfiated indude mtitipie sclerosis, rheumatokl 
arthritis, autoimmune uveoretinitis. diabetes (espedally Juvenile Onset diabetes) and autoimmune thyroiditis. A non- 
limiting fist of disease nrodels and the specific autoantigens effective in the treatment of these diseases when adn^nis- 
tered in an oral or enteral form are set forth in Table 1 below. 



TABLE 1 



Disease Model 


Specific Autoantigen 


Multiple Sclerosis 


MBP 


Rheumatoid Arthritis 


Codagen 


Autoimmune Thyroiditis 


Thyroglobulin 


Autoimmune uveoretinitis 


S-antigen 


Diabetes 


Islet cell extract 


Chronic Active Hepatitis 


Liver extract 


Adrenalitis 


Adrenal gland extract 


Polymyositis 


Musde extract 



For any autoimmune disease, tissue extracts can be used as well as the specific antigens described above. 

Other autoimmune cSseases and their specific autoantigens and/or target tissues are disclosed in Schwartz. aS. 
al. in Fundamental Immunology Second Edition. Paul W.E.. Ed., pg 819-859. Raven Press. NY. 1989. 

Autoantigens for us inth present invention can be isolated from th tissu which is the target for the particular 
autoimmune disease. For exampi , myelin basic protein (MBP) for use in treating MS can be isolated and purified from 
mammals using th method of Diebler et al. (infra) as shown in Exanple 1 below. 

When tr abng a dis ase having the symptoms of rheumatoid arthritis, collagen can be isolated and purified by th 
method of Trentham et al., J. Exp Med. 146 : 857, 1977. 
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For treating autoimmune uveoretinitis, purified S-antigen can be obtained as described in copending Int. Patent 
Application WO 91/01333. 

Fragments and analogs of autoantigens for use in the present invention can be synthesized using solid phase syn- 
thesis techniques well4(nown in the art such as those of Merrifield, R.B. (Efii ErcC- Adl SOJL EX- fiiol* 21: 412, 1952 

5 and i Am. Chem. Soc 85: 21 49, 1 963) and Mitchel, A,R. el al, (J, Ani Chem, Soc. 98: 7357. 1 976). as well as Tarn. 
J. et al.. (J, Ani Chem . Soc, 105: 6442. 1983) Analogs can be constructed by identifying an equivalent amino acid 
sequence and using the peptide synthesis techniques disclosed above. 

Analogs can be provided using for example the known amino add sequence of GP-MBP as disclosed in G. 
Hashim. in Myelin : ChenistrYandBioloQV Alan R. lisa, N.Y, 1980 using techniques described above and in Eyier. E.H.. 

10 in Advances in Experimental Medicine and BiQloov SS: 259-281 , 1978. For example, a peptide having a sequence cor- 
responding to giinea pig MBP (GP-MBP) amino acid residues 72-85 as disclosed in Hashim (s^Dra) can be chemically 
synthesized using the above-described techniques with an amino add substitution at the terminal asparagine position 
to glutamine. The peptide can be tested for disease-suppressive activity when administered in oral or enteral form using 
the techniques described in Example 2 below. 

15 Disease-suppressive analogs and fragments can also be obtained using recombinant DMA techniques well-known 
in the art. 

The present invention provides pharmaceutical formulations for treating mammals suffering from autoimmune dis- 
eases comprising an amount of a synergist (as described below) effective to augment the autoimmune disease-sup- 
pressive effect of the AD-suppressive agent, a pharmaceutically acceptable earner or diluent and an AO-suppressive 

20 agent spedf ic for the autoinvnune disease in an amount effective (singly or in conjuncfion with the amount of the syn- 
ergist) to treat or prevent the clinical symptoms of specific autoimmune disease. 

Each fomiulation according to the present invention may additionally comprise inert constituents including pharma- 
ceutically acceptable earners, diluents, fillers solubiOzing or emulsifying agents, and salts as fs well-known in the art. 
For exarrple, tablets may be formulated in acconJance with conventional procedures employing solid carriers well- 

25 known in the art. Capsules employed in the present invention may be made from any pharmaceutically acceptable 
material such as gelatin or cellubse derivatives. Sustained release oral delivery systems and/or enteric coatings for 
orally administered dosage fonns are also conten^ated such as those described in U.S. Patent Na 4,704,295 issued 
November 3, 1987. U.S. Patent Na 4.556.552 issued December 3, 1985, U.S. Patent Na 4.309.404 issued January 5, 
1982. and U.S. Patent Na 4.309.406 issued January 5. 1982. 

30 Exan^es of solid carriers include starch, sugar, bentonite. silica and other commonly used carriers. Further non- 
limiting examples of carriers and diluents which may be used in the formulations of the present invention Include saline, 
symp. dextrose and water. 

It will be appredated that the unit content of active ingredient or ingredients contained in an individual dose of each 
dosage form need not in itself constitute an effective amount since the necessary effective amount can be reached by 
J5 adn^nistration of a plurality of dosage units (such as capsules or tablets or combinations thereof). 

The route of administration of the synergists is preferably oral or enteral Preferred oral or enteral pharmaceutical 
formulations may comprise far example, a pill or capsule containing between about 1 mg and about 300 mg of one or 
mae synergists of the present invention with or without an effective amount of the AD-suppressive agent specific for 
the autoimmune disease. 

40 In general, the autoantigen, fragment, or analog is introduced to a mammal, orally or ent rally, in an amount of 
between about 15 micrograms per kg body weight of said mammal and about 15 mg per kg body weight of said mam- 
mal per day. and may be administered in singi dose form or multiple dose form. Preferably th autoantigea fragment, 
or analog is administered in an amount between about 300 miaograms and about 12 mg per kg body weight of said 
mammal per day. 

45 The synergist may be administered to a mammal preferably wally or enterally in an amount broadly ranging 
between about 15 mg and about 15 mg per kg body weight of said mammal per day and preferably ranging between 
ahru if inn mn 9riH aKry if 1 9 mn nor irn hnHv wtfinhf naf ri;)v and Alsn mav bfi administered in a sinal or multiole dose 
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although oral or enteral administration of the synergist (which induces IL-1 production and/or secretion) is preferred, 
parenteral adrni'nistralion of IL-I. and preferably subcutaneously. to a mammal at a concentration ranging between 
about 0.2 mg and about 60 mg per kg of body weight of said mammals, combined with oral or enteral administration of 
an AD-sn3pressive agent (in dosages described above) is also within the scope of the present invention. IL-I is com- 
j mercially available from numerous commercial sources such as Boehringer ll/lannheim (Indianopdis. IN). Amgen Bio- 
logicals (Thousand Oate, CA) and ICN Biochemicals(aeveland. OH), 

Where the AO-suppressive agent and synergist are introduced orally, they may be mixed with other food \tm and 
consumed in solid, semi-solid, suspension, or emulsion fofm;they also may be mixed with pha^^^^ 

carriers, flavor enhancers and the like. 
JO Where the AO-suppressive agent aixl synergist are administered enterally. they may be introduced in solid, semi- 
solid, suspension or emulsion form and may be compounded with any of a host of well-l^^^ 
able carriers, including water, suspending agents, and emulsifying agents. 

The AD-suppresswe agent and the synergist may be administered together in the same dosage form, co-admirvs- 
tered by ingesting separate dosage forms, or administered sequentially in separate dosage forms. 
15 Exanples 2-8 illustrate the use of a synergist in conjunction with an AD^uppressive agent and the specific toler- 
ance-enhancing effect of such joint use. 

According to Examples 2-8. feeding bacterial lipcpolysaccharide (LPS) of the Upid A moiety of LPS (LPS is com- 
posed of a Upid A moiety and a polysaccharWe moiety) used as the synergist enhanced ^ 
MBP on EAE in Lewis rats. TTieinduction of disease, thediseaseseverity and the Disease 1^^ 
20 resultofadninistratondanAD-suppressiveagentwithasynergistasopposedtotheaaladd^^ 
presswe agent akwe. The synergists were also effective in suppressing diseases^^^ 
autoantigen during the active disease phase as shown in Example 6 using a chronic EAE model in guinea pigs. 

The feeding of MBP-plus-LPS or I^BP-fius-Upid A also led to a significant decrease in the delayed type hypersen- 
sitMty(OTH)reactions of the treated animals. EAE anjDTHarebothbelieved to be C04+T-^ 
2S Consequently, the deaease in OTH corroborates the effect of the synergists. In both the EAE and DTH systems UpW 
A or LPS had little or no effect when added alone in the absence of the autoantigen. MBP. Therefore, the tolerance 
enhandng effect of the synergist is not nonspecific. 

It is anticipated that the synergists will augment or enhance the suppressive effect obtained by the oral or enteral 
administration of AO-suppressiv agerits in the treatmart of other autoimmune diseases such as arthritis, dabeles, as 
30 well as the autoimmune diseases such as those exemplified above in Table 1. 

In addWon, as shown in Example 7 belw, orally-admi'nistered MBP plus IPS caused a deaeased expression of 
Class II histocompatibility molecules relative I Class I histocompatibility m lecules in MBP-fed rats on gut epithelial 
cells isolated from treated animals. Without wishing to be bound by theory, it is hypothesized that by differentially 
decreasing Qass ll-etpression, LPS may cause a reduction in antigen presentation to CD4+ T-cells (helper T<ells). 
35 which are inducer cells. Since oral MBP tolerance induction is beieved to operate via a dfferenl mechanism, le. indue- 
i V II .ut:.^.<^v<as<>BiuaXu/fianiPQ9rvlMRPar0ad(nnisteredtoaether 
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paralysis. The seventy scoring system was: 0 = normal; 1 = limp tail; 2 = hind leg paralysis; 3 = incontinence: 4 = tetra- 
plegia: and 5 = moribund. EAE severity varied between 2 and 5 depending upon the experiment. Disease severity was 
also scored as "Disease Index'. The Disease Index was calculated for each animal and consisted of duration of disease 
{in days) times the highest disease score. Animals were scored clinically in a blinded fashion. The results are set forth 
in Table 2 below: 



TABLE 2 



Oral LPS Enhances Orally Induced Suppression of EAE by MBP 


TREATMENT 


INCIDENCE 


DURATION (Days) 


(V1EAN MAXIMAL 
SEVERITY 


DISEASE INDEX 


None (Control) 
LPS fed 
MBP fed 
MBP+LPS fed 


22/22 
20/24 
21/29^ 
12/29^ (p<0.05)*^ 


6,85 ±0.39 
4.58 ±0,55*' 
3.24 ±0,50*= 
1.97±0.53« (N.S,)*^ 


2,98 ±0.38 

1,89 ±0.25* 

1.17±0,18*= 

0,53 ±0.13*= (p<0.05)** 


18,60 ±2.03 
11.15±1.84* 

5.83 ±1.18*= 

2.72 ± 0.79^ (p<0.05}* 


[p values were calculated by student t-test except for the incidence, where chi-square was used J 



ap <0.06vs. control 
b p < 0.01 vs. control 
cp <0.001 vs. control 



d p values comparing LPS + MBP vs. MSP 



The experiments described above demonstrated a marked augmentation of protection against the disease in ani- 
mais that were fed both LPS and MBP as compared to those fed MBP alone. MBP + LPS lowered the incidence of dis- 
ease (12/29 animals versus 22/22 for controls and 12/29 animals tor MBP-fed). the duration of disease, the mean 
maximal severity and the Dl. Of note is that feeding LPS alone had a lesser effect on the animals* susceptibilily to EAE 
than either MBP or MBP + LPS. The resurts cleariy demonstrate a superadditive or synergistic enhancement of disease 
suppression due to the joint use of ah AO-suppressrve agent (MBP) and a synergist (LPS), 

EXAMPLE 3: The Uoid A Moietv of LPS is Eouallv EtfectivP 

LPS is a structure that contains both a lipid moiety plus a polysaccharide chain (Chiller. J, M. et at.. Eiqc. Nat Acad. 
Sci USA ZQ: 2 1 29-2 1 33, 1 973). In experiments perfomied it was found that Lipid A functioned equany well or better than 
LPS as a synergist in protecting against EAE. Rats (9-10 per group) were fed with Lipid A (75 miaograms per rat. from 
Salmgngll^ minn^gta Re 595, obtained from Sigma Chemical Co.), fallowing the same protocol used for LPS feeding 
in Example 2 above. EAE was induced as described in Example 2 above. The results are set forth in Table 3 below. 



TABLES 



Lipid A Is The Active Part of the LPS Molecule 


Treatment 


Incidence 


Duration (Days) 


Maximal Grade 


Disease Index 


None (Control) 


10/10 


7.70 ±0.26 


3.1 ±0.10 


26.20 ±1.94 


Lipid A 


9/9 


7.56 ±0.34* 


3.40 ±0.24* 


24.33 ±176* 


MBP 


10/10 


6.40 ±0.45*' 


1.9 ±0.23*^ 


11.79 ±1.94** 


MBP+UpidA 


3/9 


3.44 ± 1.16^ {p<0.05)« 


0.03 ± 0.29** (p<0.01)* 


6.50 ± 2.1** (p<0.05)* 



a p not significant 



b p < 0.06 
cp<0.01 
d p < 0.001 

e p values of MBP vs. MBP+Upid A 

As can be seen from the results presented in Table 3 abov , l^id A. at a dose of 75 micrograms adninistered orally 
with MBP, significantly enhanced protection against EAE with a decrease in the Disease Index fDh from 12 12 fnr rnn. 
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Irols and 11 .6 for MBP fed rats to 0.06 for rats fed MBP+Upid A (Table 3). In addition, MBP+Upid A fed rats had a lower 
incidence of disease (33% versus 100% for all other groups), a shorter duration of disease and a lower maximal grade 
when compared to control. MBP-fed or Lipid A-fed animals. 

EXAMPLE 4 : Delayed Type Hypersensitivity Reactions 

The experiments of Examples 2 and 3 outiined above monitor disease expression measured by paralysis. A series 
of experiments were performed to determine whether other immune measurements would also demonstrate a stper- 
additive effect as a result of use of the synergist Since EAE is believed to be a CD4+ T-cel! mediated disease, and this 
cell is the primary cell involved in Delayed Type Hypersensitivity (DTH) reactions. DTH responses in animals treated 
with LPS were measured to determine whether suppression could be observed. These DTH reactions were done in a 
standard fashion by measuring ear swelling 48 hours following the injection of 50 microliters of the autoantigen (MBP, 
200 microgramsAnl) into the pinna of a rats ear that were not exposed to MBP. sensitized with MBP 200 micrograms/ml, 
and/or fed 1 mg MBP and/or LPS (1 mg) prior to challenge. As a control. 50 microliters of Mycobacterium tubercQln<;is 
(Mt) at a concentration of 200 microgramsAnl was administered to the MBP sensitized rats. The measurements were 
performed as in A ImmunQl. 125:483,1 980 arxl are expressed as the mean change in ear swelling in inches x 10'^. The 
results are shown in Figures 1 and 2. In Figures 1 and 2. the ordinate depicts the mean difference in thickness of the 
rats' ears before and 48 hours after MBP injection. Figure 1 depicts the DTH results in rats fed LPS and Rgure 2 depicts 
the DTH results in rats fed Lipid A. 

A marked and significant deaease (45%) in DTH responses was found in animals fed a combination of either MBP 
and Lipy A or LPS. Neither LPS nor Lipid A alone had any effect in inhtoiting ear-swelling (Rgures 1 and 2. respec- 
tively). The suppression of DTH following MBP and LPS or Lipid A adminstration was antigen specific, as DTH 
responses to Mt were unaffected. 

EXAMPLE 5: Route of Administration Influences Effect of Synergist 

In order to study the mechanism of action of the synergists of the present invention, an experiment was performed 
according to the protocol as set forth in Example 2 above in which the synergist (LPS) was administered (at a dose of 
1 milligram) at the same time as 1 milligram of MBP administered 5 times as in Example 2 above either orally ("PO") or 
subcutaneousiy ('SQ"). Controls were simply challenged with injected MBR The results are set forth in Table 4 below. 



TABLE 4 



LPS Enhances Oral Tolerance Better When Given Orally Than When Given By Another Route 


TREATMENT 


INCIDENCE 


DURATION 


MEAN MAXIMAL 
SEVERITY 


DISEASE INDEX 


None (ControO 


5/5 


7.6 ± 0.51 


3.2 ±0.37 


24.8 ±3.78 


MBP fed 


5/5 


5.4 ± 0.40* 


1.8±0.37*> 


10.0 ±2.45** 


MBP+LPS PO 


2/5 


1.8 ± 0.11^ (p<0.05)*^ 


0.8 ±0.49^ (p<0.0S)'* 


3.6±2^3*(p<0.05)** 


MBP+LPS SO 


4/4 


6.0 ±0.71*= 


2.7 ±0.25*= 


15.52 ±3,28*= 


LPS SQ 


4/4 


5.0±0.4r= 


4.75 ±0.2^ 


22.75 ±5.4° 



a p < 0.01 
bp<0.05 
cNS 

d p values of MEP+LPS PO vs. MEP+LPS SQ 



Oral LPS decreased the Dl from 23.04 in controls and 8.0 in MBP fed rats to 0.26 in MBP+LPS fed rats. Subcuta- 
neous LPS. on the other hand, abrogated the tolerance following MBP feeding, the Dl was 16.5 conpared to 8.0 for 
MBP atone (Table 4), DTH responses to MBP were measured in these rats, and the resiAs correlate with those 
obtained for dinical disease, MBP with oral LPS suppressed the DTH response more than MBP alone (data not shown). 
In the rats treated with subcutaneous injection of LPS and oral MBP. mean ear swelling was not significantly different 
from those of control rats (data not shown). 



10 
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EXAMPLE 6: Administering the Synergist Post-Induction of EAE 

In order to examine the effects of the synergists of the present invention on an active, ongoing autoimmune dis- 
ease, a chronic EAE model was studied. Strain 13 guinea pigs (Associated Rabbit Industries. East Bridgewater, MA) 
were sensitized with a 1 :1 mixture of guinea pig myelin (purchased from Pel-Freez. Rogers, AR) and sterile physiolog- 
ical saline with an equal volume of Incomplete Fruend's adjuvant containing 4 micrograms of heat killed Mycobacterium 
tuberculosis (Difco. Detroit Ml). 0.4 ml was injected into several sites in the nuchal area. 

Animals were fed 10 mg of a bovine myelin preparation (Biopure, Boston, MA) with and without 150 miaograms of 
Lipid A as in Example 2 above, 3 times a week following the first attack of EAE on day 32 post-immunization. The ani- 
mals were evaluated every other day for incidence of disease in a Winded fashion for 120 days. The disease was char- 
acterized by hind limb paralysis and incortinenca The disease was graded according to the dinical severity as follows: 

0 = no abnormality: 1 = weakness, limpness, decreased activity; 2 = mild paraparesis; 3 =» moderate paraparesis; 4 = 
severe paraparesis; 5 = death. The clinical severity score was generated by taking the actual score times the rwrnbers 
of observations divided by the total potential maximal at-risk score (the maximal potential at-risk score assumes that 
every animal is a 4 in clinical severity) arxJ multiplying times 100. The results are shown in Figure 3, 

Figure 3C shows the control animals. The clinical scores tor these animals (in Figures 3A-3C. each bar graph rep- 
resents the results of one individual animal) ranged between 61 and 87 (Figure 3C. average 73). Oral bovine myelin 
administration reduced the clinical scores to 19-72 (Figure 38. average 53) whereas oral administration of bovine mye- 
lin plus Upid A further reduced the clinical scores to 19-26 (Rgure 3 A, average 22). demonstrating the efficacy of orally 
administering synergists with AD-suppressive agents to treat an ongoing autoirwiune disease. 

EXAMPLE 7' (?ut Epithelial Cells from Animals fed MBP plus IP S Express Differential Amounts nf Qass I and C\ti^^ W 

In these experiments gut epithelial ceJIs were isolated from 6- to 8-week oW female Lewis rats that had been fed 
either MBP or MBP plus LPS. Gut mucosal epithelial cells were obtained from normal Lewis rats, as described in Bland, 
P,W.. et al. Immvingl., 53:1. 1986. The small intestine, comprising duodenum and proximal jejwium was opened longi- 
tudinally, washed extensively in HBSS (Hante balanced salt solution) and incubated at room tenperature for 5 rnnutes 
in HBSS containing 0.5 mM EDTA. The villous epithelium and mucus were removed by rubbing the mucosa with a rub- 
ber policeman. The resulting dumps were then disrupted into a single ceH suspension using a Pasteur ppette. Cells 
were then washed in RPMI 1640 medium containing 10% FCS (fetal calf serum) and. counted in a hemocytometer. 
Cells were then stained with monoclonal antftxxlies to Class I or Class II determinants and enumerated on a Ruores- 
ence Activated Cell Sorter (FACS) as described in Santos, LM. B. et aJ.. Cellular Immunol (In press). 

The amounts fed were 1 microgram of MBP or 1 miaogram of MBP together with 1 microgram of LPS. The follow- 
ing percentages of cells expressed Oass ll-antigen: 53.8% of epithelial cells from control rats; 65,9% from MBP fed rat; 
and 16.9% from MBP plus LPS fed rats. The following percentages of cells expressed Class I-antigen: control rats 
86.7%; MBP-fed rats 98.4%; MBP plus LPS fed rats 61%, These results demonstrate differential effects on Qass II his- 
tocompattoility antigen expression of eprthelial cells from MBP plus LPS fed rats. These results suggest that one of the 
possible mechanisms by which LPS acts involves differentially decreasing Qass II expression (relative to Qass I 
expression) on epithelial cells. Thus, these cells do not preferentially present antigen to C04+ cells which ere inducer 
(or helper) cells as opposed to suppressor cells. 

EXAMPLES : 

In order to examine the mechanism of action of the synergists of the present invention, Lewis rats (5 per giDup) in 
which EAE had be induced as in Example 2. above were treated aally with 1 mg of GP-MBP atone. QP-MBP (1 mg) 
plus LPS (1 mg) (oral), IL-1 (200 micrograms, intraperitoneally administered) or fed GP-MBP (1 mg) + injected with IL- 

1 (200 micrograms intraperitoneally administered) 2-3 days after last feeding and the disease index measured The 
results are set forth in TaW 5 below: 
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TABLES 



Treatment 


Disease Index 


None (Control) 


23 


GP-MBP 


19 


GP-MBP + LPS 


1 

17 


IL-1 


28 


GP-MBP + IL'1 


4 



The results presented in Tal)le 5 above show that oral administration of 1 milligram of GP-MBP reduced the Ois- 
is ease Index from 23 to 19 and that inclusion of LPS with the GP-MBP further lowered the Disease Index to 17. Injection 
of 200 micrograms of IL-1 alone (intrapertoneally) inaeased the Disease Index in the treated rats to 28. However, oral 
administration of 1 milligram of GP-MBP plus injection of 200 micrograms of IL-1 reduced the Disease Index to 4. 

Therefore, the above results show that parenterally-administered IL-1 was atile to synergize with oral MBP admin- 
istration. 

20 

Claims 

Claims for the following Contracting States : AT, BE, CH, U, OE, OK, FR, GB, IT, LU, NL, SE 

25 1 . A pharmaceutical formulation for treating or preventing the clinical symptoms of a T-cell mediated or T-cell depend- 
ent autoimmune disease (AO) comprising an effective amount of 

(a) an AO-suppressive agent in an oral or enteral dosage form which is selected from the groi4) consisting of 
(i) autoantigens specific for said autoimmune disease, (ii) AD-suppressive fragments of said autoantigens, and 

30 (iii] AD-suppressive analogues of said autoantigens or fragments; 

(b) at least one conpound having the property of enhandng the AO-suppressive activity of said agent, wherein 
said conpound administered in combination with said AD-suppressive agent imparls to said fomwlation one 
or both of the following properties: 

35 

(i) the property of inducing production andfor secretion of interleuWn-l , and 

(ii) the property of decreasing expression of class II histocoripatibility molecules by gut epithelial cells; and 



40 (c) a physiologically acceptaW carri r or diluent, th formulati n being a combined preparation fer simultane- 
ous, separate or sequential administration of agent (a) and compound (b). 
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9. An oral or enteral pharmaceutical formulation exDmprising an effective amount of 

(a) an AD-suppressive agent selected from the group consisting of (i) autoantigens specific for said autoim- 
mune diseases, (ii) AD-suppressive fragments of said autoantigens, and (til) AD-suppressive analogues of said 
autoantigens or fragments; 

(b) at least one compound having the property of enhancing the AD-suppressive activity of said agent, wherein 
Said compound, used in combination with said AD-suppressive agent imparts to said formulation one or both 
of the following properties: 

(i) the property of inducing production and/or secretion of interleukin-l , and 

(ii) the property of decreasing expression of class II histocompatibinty molecules by gut epithelial cells; and 

(c) a physiologically acceptable carrier or diluent, the formulation being a combined preparation for smuftane- 
ous, separate or sequential administration of agent (a) and compound (b). 

1 0. Use of (a) an AD-suppressive agent selected from (1) autoantigens specific for T-cell mediated or T-ce!l dependent 
immune diseases, (ii) AD-suppressive fragments of said autoantigens and Qn) AD-suppressive analogues of said 
autoantigens or fragments; (b) at least one compound having the property of enhancing the AD-suppressive activ- 
ity of said agent, wherein said compound used in combination with said AD-suppressive agent imparts to said for- 
mulation one or both of the following properties: 

(i) the property of inducing production and/or secretion of interleuWn-1. and 

(ii) the property of decreasing expression of dass II Nstocompatibility molecules by gut epitheiial cells; and (c) 
a physiologically acceptable carrier or diluent for preparing a phannaceutical formulation for oral or enteral 
administration for treating or preventing the clinical symptoms of said T-ceil mediated or T-cdl dependent 
autdmmune diseases. 

11. Use of at least one compound having the property of enhandng the AD-suppressive activity of an oralty or enterally 
administered AD-suppressive agent selected from the group consisting of (i) autoantigens specific for a T-ceB medi- 
ated or Tcell dependent autoimmune disease, (ii) AD-suppressive fragments of said autoantigens and (iii) AD-sup- 
pressive analogues of said autoantigens or fragments for preparing a medicament for treating or preventing the 
clinical symptoms of a Tcell mediated or T-cell dependent autoimmune disease, wherein said compourxJ when 
used in combination with said AD-suppressive agent imparts to said fornuriation one or both of the following prop- 
erties: 

fi) the property of inducing production and/or secretion of interleuWn-l. and 

(ii) the property of decreasing expression of dass II histocompatibirity molecules by gut epithelial cells, 

12. The use according to daim 1 1 , wherein said medicament is an oral or enteral medicament. 
Claims for the following Contracting State : ES 

1 . A process for production of a pharmaceutical formulation for treating or preventing the dinical symptoms of a T-cell 
mediated or Tcell dependent autoimmune disease (AD) corrprising an effective amount of 

(a) an AD-suppressive agent in an oral or enteral dosage form which is selected from the group consisting of 
(i) autoantigens specific for said autoimmune disease, (ii) AD-suppressive fragments of said autoantigens. and 

(iii) AD-suppressive analogues of said autoantigens or fragments; 

(b) at least one compound having the property of enhandng the AO-suppressiv activity of said agent wherein 
said compound administered in combination with said AD-suppressive agent inparts to said formulation one 
or both of the following properties: 

(i) the property of inducing production and/or secretion of interleukin-1, and 
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(ii) the property of decreasing expression of class II histocompatibility molecules by gut epithelial cells; and 



(c) a physiologically acceptable carrier or diluent, the formulation being a combined preparation tor simultane- 
ous, separate or sequential administration of agent (a) and compound (b). 

2. The process of daim 1 wherein said autoantigen is myelin basic protein. 

3. The process of daim 1 wherein said compound is a bacterial lipopolysaccharide. 

4. The process of daim 1 wherein said compound is Lipid A. 

5. The process of daim 1 wherein said compound is suitable for oral or enteral administration. 

6. The process of daim 5 being suitable for administering said agent and said compourxi simultaneously. 

7. The process of claim 1 containing an amount of said agent individually effective to suppress or prevent the dinicaJ 
symptoms of said disease. 

8. The process of claim 1 containing an amount of said agent and an amount of said conpound said amounts being 
effective in combination to suppress said symptoms. 

9. A process for production of an oral or enteral pharmaceutical formulation comprising an effective anwunt of 

(a) an AD-suppressive agent selected from the group consisting of (i) autoantigens specific for said autoim- 
mune diseases, (ii) AD-suppressive fragments of said autoantigens. and (iii) AD-suppressive analogues of said 
autoamtigens or fragnr>ents; 

(b) at least one compourKl having the property of enhancing the AD-suppressive activity of said agent, wheran 
said compound, used in combination with said AD-suppressive agent imparts to said formulation one or both 
of the following properties: 

(i) the property of inducing production and/or secretion of interleukin-1. and 

(ii) the property of decreasing expression of dass tl histocompatbility molecules by gut epithelial ceils; and 

(c) a physiologically acceptat>le carrier or diluent, the tor nxjiation being a combined preparation tor simultane- 
ous, separate or sequential administration of agent (a) and compound (b). 

Claims tor the following Contracting State : GR 

1 . A process for production of a pharmaceutical formulation for treating or preventing the dintcal symptoms of a T-cell 
mediated or T-cell dependent autoimnune disease (AD) comprising an effective amount of 

(a) an AD-suppressive agent in an oral or enteral dosage form which is selected from the group consisting of 
(i) autoantigens specific for said autoimmune disease, (ii) AD-suppressive fragments of said autoantigens, and 
(iii) AD-suppressive analogues of said autoantigens or fragments; 

(b) at least one compound having the property of enhancing the AD-suppressive activity of said agent, wherein 
said compound administered in combination with said AD-suppressive agent imparts to said formulation one 
or both of the followirtg properties: 

(i) the property of inducing production and/or secretion of inter1eukin-1 . and 

(ii) the property of decreasing expression of dass I! htstocompatitaility molecules by gut epithelial cells; and 

(c) a physiologically acceptable carrier r diluent the formulation b ing a combined preparation for simultan - 
ous. separate or sequential administrati n f agent (a) and compound (b). 

2. The process of daim 1 wherein said autoantigen is myelin basic protein. 
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3, The process of daim 1 wherein said compound is a bacterial lipopolysaccharide. 



4. The process of daim 1 wherein said compound is Lipid A. 

5. The process of daim 1 wherein said compound is suitable for oral or enteral administration. 

6. The process of daim 5 being suitable for administering said agent and said compound simultaneously, 

7. The process of daim 1 containing an amount of said agent individually effective to suppress or prevent the dinical 
synptoms of said diseasa 

8. The process of daim 1 containing an amount of said agent and an amount of said compound said amounts being 
effective in combination to suppress said sympton^ 

9. A process for production of an oral or enteral pharmaceutical formulation comprising an effective amount of 

(a) an AD-suppressive agent selected from the group consisting of (i) autoantigens spedfic for said autoim- 
mune diseases, (ii) AD-suppressive fragments of said autoantigens. and (iii) AD-suppressive analogues of said 
autoantigens or fragments; 

(b) at least one compound having the property of enhandng the AD-suppressive activity of said agent, wherein 
said conpound. used in combination with said AD-suppressive agent imparts to said formulation one or both 
of the following properties: 

(i) the property of inducing production and/or secretion of interleuWn-l . and 

(ii) the property of decreasing expression of dass II histocompatibility molecules by gut epithelial cells; ^vd 

(c) a physiologically acceptable carrier or diluent the formulation being a combined preparation for simultane- 
ous, separate or sequerttial administration of agent (a) and compound (b). 

10. Use of (a) an AD-suppressive agent selected from (i) autoantigens spedfic for T-ceB mediated or T-cell dependent 
Immune diseases, (ii) AD-suppressive fragments of said autoantigens and (iii) AD-suppressive analogues of said 
autoantigens or fragments; (b) at least one compound having the properly of enhancing the AD-suppressive activ- 
ity of said agent: and wherein said compound used in combination with said AD-suppressive agent imparts to said 
formulation one or both of the following properties: 

(i) the property of inducing production and/or secretion ol interleuWn-l. and 

(ii) the property of deaeasing expression of dass II histocompatWIity molecules by gut epithelial cells: and (c) 
a physiologically acceptable carrier or diluent for preparing a phamaceutical formulati n for oral or enteral 
admnistration for treating or preventing the dinical symptoms of said T-cdl mediated r T-cdl dependent 
autoimmun diseases. 



11 , Use of at least one conpound having the property i enhandng the AD-suppressive activity oi an orally or enlerally 
administered AD-suppressive agent selected from the group consisting of (i) auloantigen sepdf ic for a T-ceH medi- 
ated or T-cen dependent autoimmun disease, (n) AD-suppresive fragments of said autoantigens and (iii) AD-sip- 
pressive analogues of said autoantigens or fragments for preparing a medicament for tr ating or preventing th 
dinical syrrptoms of a T-cell mediated or T-cell dependent autoimmune disease, wherein said c mpound when 
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Patentanspruche 

Patentanspruche fur tolgende Vertragsstaaten : AT, BE, CH, U, DE, DK, FR, GB, IT, LU, NL, SE 

5 1 . Pharmazeulische Formulierung zur Behandlung oder Verhinderung von Winischen Symptomen einer T-2ell-vermit- 
telten oder T-Zell-abhSngigen Autoimmunkrankheit (AD), umfassend eine wirksame Menge von 

(a) einem AD-suppressiven Mittel in einer oralen oder enteralen Dosierungsform. das ausgevwahlt ist aus der 
Gruppe. bestehend (i] Autoant'genen. die spezifisch fur diese Autoimmunkrankheit sind. (ii) AO-suppressiven 

10 Fragmenten der Autoantigene und (iii) AD-suppressiven Analogen der Autoantigene oder Ragmente; 

(b) mindestens einer Verbindung, die die Eigenschaft einer Verstarkung der AD-suppressiven Aktivrtatdes Mit- 
tels aufweist, wobei die Verbindung. wenn sie in Kombination mit dem AD-suppressiven Mittel verabreicht wird. 
der Formulierung eine oder beide der folgenden Eigenschaften verieiht: 

IS 

(i) die Eigenschaft der Induktion einer Produktion und/oder Sekretion von Interleukin-l und 

(ii) die Eigenschaft einer Verminderung der Expression von Klasse II HistokompattHlitatsmolekulen durch 
Darmepithel-Zellen; und 

20 

(c) einem physiologisch akzeptaWen TrAger oder VerdOnnungsmittel. wobei die Formutiering eine komb'nierte 
Praparation fOr die gleichzeitige, getrennte oder aufeinanderfolgefxie Verabreichung von Mittel (a) und Vert)in- 
dung (b) darstellt 

25 2. Pharmazeutische Formjiierung nach Anspruch 1 . wrin das Autoarrtigen ein basisches Myefinprotein ist 

3. Pharmazeutische Formulierung gemflfl Anspruch 1 , worin die Veibindung ein bakterielles Upopolysaccharid ist 

4. Pharmazeutische Fornnilierung gema3 Anspruch 1, worin die Verbindung Lipid A ist 

30 

5. Pharmazeutische Formulierung gemaS Anspruch 1, worin die Verbindung fur die orale oder enterale Verabrei- 
chung geeignet ist 

6. Pharmazeutische Formulierung gemSfJ Anspruch 5. die geeignet ist zur gleichzeitigen Verabreichung des Mittels 
35 ur>d der Verbindung. 

7. Pharmazeutische Fornxdierung gemflB Anspruch 1 . die eine Menge des Mittels enthflrt, die irxfividueil wirksam ist, 
die Winischen Symptome der Krankheit zu unterdrucken oder zu verhirxJern. 

40 8. Pharmazeutische Fornxiierung gemSS Anspruch 1, enthaltend eine Menge des Mittels und eine Menge der Ver- 
bindung. wobei die Mengen in Kombination wirksam sind. um die Symptome zu unterdrucken. 

9. Ene orale oder enterale pharmazeutische Formulierung, umfasserxi eine effektive Menge von 

43 (a) einem AD-suppressiven Mittel, ausgewflhlt aus der Gruppe, bestehend aus (i) Autoantigenen. die fOr die 

Autoimmunkrankherten spezifisch sind. (ii) AD-suppressiven Fragmenten der Autoantigene und (iii) AD-sup- 
pressiven Analogen der Autoantigene oder Fragmente; 

(b) mindestens einer Verbindung, die die Fahigkeit zur Verstarkung der AD-suppressiven Aktivitat des Mittels 
so aufweist wobei die Verbindung. wenn sie in Korrbination mit dem AD-suppressiven Mittel verwendet wird. der 

Formulierung eine oder beide der folgenden Eigenschaften verieiht: 

(i) die Eigenschaft der Indukt'on einer Produktkxi und/oder Sekretion von Interleukin-l urxl 

55 (ii) di Bgenschaft einer Verminderur^ der Expression von Klass II Histokompatibilitatsmolekulen durch 

Darmepithel-Zeflen; und 

(c) einem physiologisch akzeptablen Trager oder VerdOnnungsmittel. wobei di Formulierung eine kombinierte 
Praparation fur die gleichzeitige. getrennte oder aufeinanderfolgerKie Verabreichung von Mittel (a) und Vert)in- 



16 



EP 0 594 607 B1 



dung (b) darstelft. 

1 0. Verv^endung von (a) einem AD-suppressiven Mittel. ausgewahft aus (i) Autoantigenen. cfie fur die T-Zel! vermitteften 
Oder T-2ell abhflngigen Immunkrankheiten spezif isch sind, (ii) AD-suppressiven Fragmenten der AutoarTtigene und 
(iii) AD-suppressiven Analogen der Autcantigene Oder Fragmente; 

(b) mindestens einer Verbindung, die die Fahigkeit zur Verstarkung der AD-suppressiven Aktivitat des Mittels 
aufweist. wobei die Verbindung. wenn sie in Kombination mit dem AD-suppressiven Mittel ven^vendet wird, der 
Formufierung eine oder beide der folgenden Eigenschaften verleiht: 

(i) die Eigenschaft der Induktion einer Produktion und/oder Sekretion von lnterieukin-1 und 

(ii) die Eigenschaft einer Verminderung der Expression von Klasse II Htstokompatibilitatsmolekulen durch 
Darmepithel-Zellen; und 

(c) einem physiologisch akzeptablen Trager oder Verdunnungsmittel. 

fur die Herstellung einer pharmazeutischen Formulierung fur orale oder enterale Verabreicfiung zur Behand- 
lung Oder Vertiinderung der Winischen Symptome der T-2eII-vermitteften oder T-2ell-abhangigen Autoimmun- 
krankheitea 

11. Ven(vendung von mindestens einer Verbindung. die die Fahigkeit zur Verstarkung der AD-suppressiven Aktivitat 
eines oral oder enteral verabrachten AD-suppressiven Mittels aufweist, ausgewahft aus der Gruppe. bestehend 
aus (i) Autoantigenen. die fur die T-Zell-vermittelte oder T-Zell-abhangige Auloimmunkrankheit spezifisch sind. (ii) 
AD-suppressiven Fragmenten der Autoantigene und (iii) AD-suppressiven Analogen der Autcantigene oder Frag- 
mente zur Herstellung eines Medikaments zur Behandlung oder Verhinderung von kJiniscfien Syrrptomen einer T- 
2eH-vermitteiten oder T-Zell abhangigen Autoimmunkranktiet worin die Verbindung. wenn sie In Kbn^ination mit 
dem AD-suppressiven Mittel ven*vendet winj, der Formufierung eine oder beiden der folgenden Bgenschaften ver- 
leiht: 

(i) die Eigenschaft der Induktion einer Produktion und/oder SeKretion von Interleukin-1 urri 

(ii) die Egenschaft einer Verminderung der Ejqxession von Klasse II Histokompatibirrtatsmdekfllen durch 
Oarmepithel-Zellen. 

12. Verwendung gemaf5 Anspruch 1 1, worin das Medikament ein orales oder enterales Medikament ist 
Patentansprflche fur folgenden Vertragsstaat : ES 

1 . Ein Verfahren zur Hersteflung einer pharmazeutischen Formulierung zur Behandlung oder Verhinderung der Wini- 
schen Symptome einer T-2ell-vermittelten oder T-Zell-abhangigen Autoimmunkrankheit (AO), umfeissend eine 
effektfve Menge von 

(a) einem AD-suppressiven Mittel in einer oralen oder enteralen Dosierungsform, das ausgewahit ist aus der 
Gruppe. bestehend (i) Autoantigenen. die spezifisch fGr diese Autoimmunkrankheit sind, '(ii) AD-suppressiven 
Fragmenten der Autoantigene und piQ AO-suppressiven Analogen der Autoantigene oder Fragmente; 

(b) mindestens einer Vert)indung. die die Eigenschaft einer Verstarkung der AD-suppressiven Aktivitat des Mit- 
tels aufweist. wobei die Verbindung, wenn sie in Kombination mit dem AD-suppressiven Mittel verabreicht wird. 
der Formulierung eine oder beide der folgenden Eigenschaften verleiht: 

(i) da Eigenschaft der Induktion einer Produktion und/oder Sekretkxi von Inter1eukin-1 und 

(ii) die Eigenschaft einer Verminderung der Expression von Klasse II HistokompatibilitatsmolekOlen durch 
Darmepithel-2€flen; und 

(c) einem physiologisch akzeptablen Trager oder Verdflnnungsmittel. wobei die Formulieamg eine kombinierte 
Praparation fur die gleichzertige, getrennt oder aufeinanderfolgend Verabreichung von Mittel (a) und Verbin- 
dung (b) darsteltt. umfassend die Im Stand der-Technik wohlbekannten Schritte. 

2, Verfahren gemas Anspruch 1. worin das Autoantigen basisches Myelinprotan ist 
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3. Verfahren gemAB Anspruch 1. worin die Verbindung ein bakterieiles Upopolysaccharid ist. 

4. Verfahren gemdfl Anspruch 1 , worin die Verbindung Lipid A ist. 

5. Verfahren gemSB Anspruch 1. worin die Verbindung fur die orale Oder enterale Verabreichung geeignet ist, 

6. Verfahren gemAS Anspruch 5. das geeignet ist 2ur gleichzeitigen Verabreichung des Mittels und der Verbindung. 

7. Verfahren gemflB Anspruch 1 , das eine Menge des Mittels enthait die individuell wirksam ist. die Winischen Sym- 
ptome der Krankheit zu unterdrucken Oder zu verhindern. 

8. Verfahren genr^B Anspruch 1 . enthaltend eine Menge des Mittels und eine Menge der Verbindung, wobei die Men- 
gen in Morriiination wirksam sind. urn de Symptonne zu unterdrucken. 

9. Verfahren zur Herstellung einer oralen oder enteralen pharmazeutischen Formulierung. umfassend eine wirksame 
Menge von 

(a) einem AD-suppressiven Mittd. ausgewahit aus der Gruppe. bestehend aus (i) Autoantigenen. die fOr die 
Autoimmunkrankheiten spezrfisch sind, (ii) AO-suppressiven Fragmenten der Autoantigene und (iii) AO-sup- 
pressiven Analogen der Autoantigene oder Fragmente; 

(b) mindestens einer Verbindung. die die Fahigkeit zur Verstarkung der AD-suppresciven Akliviiat des Mittels 
aufweist wobei die Verbindung, wenn sie in Kbmbination mil dem AD-suppressiven Mittel venwendet wird, der 
Formulierung eine oder beide der fbigenden Eigenschaften verleiht 

(i) die Eigenschaft der Induktion ©ner Produktion und/oder Sekretion von lnterleukin-1 und 

(ii) die Eigenschaft einer Verminderung der Expression von Wasse II HistokompatibilitatsmolekLiten durch 
Darmepithel-Zellen; und 

(c) einem physiologisch akzeptablen Trdger oder Verdunnungsmittel. wobei die Formulierung eine kombinierte 
Praparation fur die gleichzeitige. getrennte oder aufeinanderfalgende Verabreichung von Mittel (a) und Verbin- 
dung (b) darsteltt, umfassend die im Stand der Techriik wohlbekannten Schritte. 

PatentansprOche fur folgenden Vertragsstaat : GR 

1. Ein Verfahren zur Herstellung einer pharmazeutischen Formulierung zur Behandlung oder Verhinderung der Wini- 
schen Symptome einer T-Zell-vermitterten oder T-Zell*abhangigen Autoimmunkrankhert (AD), umfassend eine 
effektive Menge von 

(a) einem AD-suppressrven Mittel in einer oralen oder enteralen Oosierungsfbrm. das ausgewahft ist aus der 
Gruppe. bestehend (i) Autoantigenen. die spezif isch fur diese Autoimmunkrankhert sind. (ii) AO*suppressiven 
Fragmenten der Autoantigene und (iii) AD-suppressiven Analogen der Autoantigene oder Fragmente: 

(b) mindestens einer Verbindung. die die Eigenschaft einer Verstarkung der AO-suppressiven Aktivitat des Mit- 
tels aufweist. wobei die Verbindung. wenn sie in Kombination mit dem AO-suppressiven Mittel verabreicht wird, 
der Formulierung eine oder beide der folgenden Eigenschaften verlaht 

(i) die Eigenschaft der Induktion einer Produktion und/oder Sekretion von lnterleukin-1 und 

(ii) die Eigenschaft einer Verminderung der Ejtpression von Klasse II HistokDmpatibilitatsmdekOlen durch 
Oarmeptthel-ZeOen: und 

(c) einem physiologisch akzeptablen Trager oder VerdOnnungsmittel. wobei di Formulierung ein kombinierte 
Praparation fur die gleichzeitige. getrennte oder aufeinandeHolgende Verabreichung von Mittel (a) und Verb'n- 
dung (b) dai^telH umfassend di im Stand der T chnik wohlbekannten Schritte. 

2. Verfahr n gemaS Anspruch 1. worin das Autoantigen basisches Myelinprotein ist. 
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3, Verfahren gemaB Anspruch 1. worin die Verbindung ein baktefielles Lipopolysaccharid ist. 

4, Verfahfen gemaG Anspruch 1, worin die Verbindung Lipid A ist, 

5, Verfahren gem56 Anspruch 1. worin die Verbindung fur die orale Oder enterale Verabreichung geeignet ist. 

6, Verfahren gem56 Anspruch 5. das geeignet ist zur gleichzeitigen Verabreichung des Mittels und der Verbindung, 

7, Verfahren gem5f3 Anspruch 1. das eine Menge des Mittels enthait. die individuell wirksam ist, die Winischen Sym- 
ptome der Krankhert zu unterdrOcken oder zu verhindern. 

8, Verfahren gemS3 Anspoich 1 . enthattend eine Menge des Mittels urxi eine Menge der Verbindung. woba die Men- 
gen in Kbmbination wirksam sird. urn die Symptome zu unterdrOcken, 

9, Ein Verfahfen zur Herstellung einer oralen oder enteralen pharnrwizeutischen Formufierxjng. urnfassend eine wirk- 
same Menge von 

(a) einem AO-suppressiven Mittel. ausgewShlt aus der Gruppe. bestehend aus (i) Autoantigenen, die fur die 
Autoimmunkrankheiten spoziflsch sind. (ii) AD-suppressiven Fragmenten der Autoantigene und (iii) AD-sup- 
pressiven Anaiogen der Autoantigene oder Firagmente; 

(b) mindestens einer Verbindung. die die Fahigkeit zur Verstdrkung der AD-suppressiven Aklh/itat des Mittels 
aufweist. wobei die Verbindung. wenn ste in Kombinationen mH dem AO-suppressiven Mittel verwendet wird, 
der Formulienjng eine oder beide der folgenden Bgenschaften verleiht: 

(i) de Bgenschaft der Induktion aner Produktkxi und/oder Sekretion von lnterleukin-1 und 

(ii) die Eigenschaft einer Verminderung der Expression von Wasse II HstokompatbilitatsmolekQIen dutch 
Darmepithel-Zellen; und 

(c) einem physologisch akzeptablen Trager oder Verdunnungsmrttel, woba die Formulierung eine kombinierte 
Praparation fur die gleichzeitige. getrennte oder aufeinanderfolgende Verabreichung von Mittel (a) und Vecb'n- 
dung (b) darsteltt, umfassend die im Stand der Technik wohibekannten Schrrtte 

10, Ven(vendung von (a) einem AD-suppressiven Mittel. ausgewahit aus (i) Autoantigenen, die fOr T-2e!l-vemittelte 
Oder T-Zell-abhangige Immunkrankheiten spezHisch sind. (ii) AD-suppressiven Fragmenten der Autoantigene und 
(iii) AD-suppressiven Anaiogen der Autoantigene oder Fragmente; 

' (b) mindestens einer Verbindung. die die Fahigkeit zur Verstarkung der AD-suppressiven AWivitat des Mittels 
aufweist, wobei die Verbindung, wenn sie in Kombination mil dem AD-suppressiven Mittel ven^vendet wird. der 
Formulierung eine oder beide der folgenden Bgenschaften verleiht: 

p) die Bgenschaft der Induktion einer Produktion und/oder Sekretion von fnterleukin-1 und 

(ii) die Eigenschaft einer Verminderung der Expression von Klasse II MstokompatbilitatsmolekOlen dsjrdh 

DarmepKhel-Zellen; und 

(c) einem physiologisch akzeptablen Trager oder Verdunnungsmrttel. 

for di Herstellung einer pharmazeutischen Formulierung fOr orale oder enterale Verabreichung zur Behand- 
lung Oder Verhinderung der kinischen Synptome der T-ZeH-vermittelten oder T-Zell-abhangigen Autoimmun- 
krankheitea 

11, Veofvendung von mindestens einer Verbindung. die di Fahigkeit zur Verstarkung der AD-suppressiven AWivitat 
eines ral oder enteral verabrek:hten AD-suppressiven Mittels aufweist, ausgewahit aus der Gruppe, bestehend 
aus (i) Autoantigenen. die fur die T-Zell-vennittelt oder T-ZeO-abhangig Autoimmunkrankheit spezifisch sind, (ii) 
AD-suppressiven Fragmenten der Autoantigene und (iii) AD-suppressiven Anaiogen der Autoantigene oder Frag- 
ment zur H rsteflung eines Medikaments zur Behandlung oder Verhinderung von Winischen Synptomen einer T- 
Zell-venmitteJten oder T-Ze(I abhangigen Autoimmunkrankheit, worin die Verbindung. wenn sie in Kombination mit 
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(i) die Eigenschaftder Induktion einer Produktion und/oder Sekretion von lnterleukin-1 und 

(ii) die Eigenschaft einer Verminderung der Expression von Klasse II Histokompatibilitatsmoiekijlen durch 
Darmepithel-Zellen, 

1 2. Verv/endung gemSB Anspruch 1 1 , worin das Medikament ein orales oder enterales Medikament ist 
Revendications 

Revendications pour les Etats contractants suivants : AT, BE. CH, LI, DE, DK, FR. GB, IT, LU, NL, SE 

1 . Formulation pharmaceutique pour trailer ou pr6venir les symptOmes diniques d'une maladie autOHmmuie d^pen- 
dante des cellules T ou impliquant des cellules T (AO) comprenant une quantit6 eff icace: 

(a) d'un agent suppressif de AD sous une forme correspondant k un dosage oral ou enteral, qui est choisi dans 
le groupe form6 par (i) les auto-anttg6nes sp6cifiques pour ladite maladie auto-immune, (ii) les fragments sup- 
pressifs de AD desdits auto-antig^nes, et (iii) les analogues suppressifs de AD desdits antig^nes ou fragments 

(b) d'au moins un compost ayant la propn6t6 de favor iser ractivtt6 suppressive de AD dudit agent 

dans laquelle ledit compos6 administr6 en combinaison avec ledit agent suppressif de AD. impartit k iadite for- 
mulation une ou les deux propri6t6s suivarrtes: 

(i) la proprl6t6 d induire la production et/ou la s4cr6tion dlnterleuWne-l, et 

(ii) la propri^t^ de diminuer Texpression des mol^ules d*histocompat4)ilit6 de classe II par des cellules 
6pitfi6liaies d'intestin ; et 

(c) d'un v6hicule ou diluant physidogiquemenl acceptable, 

la formulation ^tant une preparation combing dest' n^ h une administration simuftan^e, s^par^e ou s^uen- 
tielle de Tagent (a) et du conpos4 (b). 

2. Formulation pharmaceutique selon la rwendication 1 . dans laquelle ledit auto-antig^e est la prot^ine basique de 
my^line. 

3. Formulation pharmaceutique selon la revendication 1. dans laquelle ledit compos6 est un lipopolysaccharide bac- 
t^'en. 

4. Fornxjlation pharmaceutique selon la revendication 1. dans laquelle ledit compos6 est le lipide A. 

5. Formulation pharmaceutique selon la revendicaton 1 , dans laquelle ledit compost est appropri4 pour une admi- 
nistration orale ou ent^rate. 

6. Formulation pharmaceutique selon la revendication 5 qui est approprifie pour admintstrer ledit agent et lecfit com- 
post simuhan^ent 

7. Fornxjlation pharmaceutique selon la revendication 1 , contenant une quantity dudit agent individuellement eff icace 
pour supprimer ou pr6venir les symptfimes diniques de ladite maladie. 

8. Formulation phanmaceutique selon la revendication 1, contenant une quantity dudit agent et une quantity dudit 
compost, lesdites quantit^s 6tant eff icaces en combinaison pour supprimer lesdits syrr^fimes. 

9. Formulation pharmaceutique orale ou ent^rale comprenant une quantity efficace: 

(a) d'un agent suppressif de AD choisi dans le groupe 1brm6 par (i) les auto-antig6nes sptofiques pour lesdi- 
tes maladies auto-immunes, (ii) les fragments suppressifs de AD desdits auto-antig^es, et (iii) les analogues 
suppressifs de AD desdits antig^es ou fragments; 

(b) d'au moins un compost ayant la propri^6d favoriser ractivit6 suppressive de AD dudit ag ntdanslequel 
ledit corTpos6. utilis6 en combinaison avec ledit agent suppressif d AD, impartit ^ ladite formulation une u 
les deux propri6t6s suivantes: 
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(i) la propriety dlnduire la production et/ou la secretion d*interleukine-1 . et 

(ii) la propriety de diminuer I'expeession des molecules d'histocompatibilite de ciasse II par des cellules 
^pith^liales dintestin ; et 

(c) d'un v^hicule ou diluant physiologiquemerrt acceptable, la formulation 6tant une proration combin^e des- 
tir6e k une administration simuttan^e. s6par6e ou s6quentielle de I'agent (a) et du compost (b), 

1 0. Utilisation (a) d'un agent suppressif de AD choisi dans le groupe form6 par (i) les auto-antig6nes sp6df iques pour 
les maladies autonmmunes d^endant des cellules T ou impliquant des cellules T. (ii) les fragments suppr essrts de 
AO desdits auto-antig^nes. et (iii) les analogues suppressifs de AO desdits auto-antig^nes ou fragments; (b) d*au 
moins un compost ayant la propri6t6 de favoriser Tactivrt^ suppressive de AD dudit agent. 

dans laquelle ledit compost utilise en combinaison avec ledrt agent suppressif de AO. inpartit ci ladite formulat'on 
une ou les deux propri6t6s suivantes: 

(i) la propri^te dlnduire la production et/ou la s^r^ion dlnterleukine-l, et 

(ii) la propri6t6 de diminuer rexpression des molecules dTiistocompatbilit^ de ciasse II par des cellules 6pith6- 
liaies dintestin ; et 

(c) d'un v6hicule ou diluant physiologiquement acceptable pour preparer une formulation phamwceutique 
destin^e k une administration orale ou ent^rale en vue de traiter ou de pr^venir les symptdmes dintques 
desdrtes rr^adies auto-immunes d^endant des cedules T ou impliquant des cellules T. 

1 1 . Utilisation d'au moins un compos6 ayant la propri6t6 de favoriser Tactivit^ suppressive de AD d'un agent suppressif 
de AQ administr^ par voie orale ou errt^rale choisi dans le grotpe fomi4 par (t) les auto-antig^nes sp^dfiques pour 
ladite maladie auto-immune dependant des cefluies T ou impliquant des cellules X (ii) les fragments suppressifs 
de AO desdits auto-antig^nes. et (iii) les analogues suppressifs de AD desdits auto-antig^es ou fragmerts pour 
pr^arer un medicament en vue de traiter ou de pr^venir les symptdmes dintques d'une maladie auto-imrrune 
dependant des cellules T ou impliquant des cellules T. dans laquelle (edit compost quand on I'utilise en combinai- 
son avec ledrt agent suppressif de AD. inpartit k la formulation une ou les deux propn^t^s suivantes: 

(i) la propri^t^ dlnduire la production et/ou la s^r^'on d1nterleukine-1. et 

(ii) la propri^t^ de diminuer I'expression des molecules dl^istocompatbilit^ de ciasse 11 par des cellules ^h6* 
liales dintestin. 

12. Utilisation selon la revendication 11 « dans laquelle ledrt m^icanr\ent est un m^cament oral ou enteral. 
Fevendlcations pour TEtat contractant sulvant : ES 

1 . Proc^e pour la production d'une fornnufation pharmaceutique pour traiter ou pr^enir les symptdmes diniques 
d'une maladie auto-immune d^endante des cellules T ou impliquant des cellules T (AO) comprenant une quantity 
efficace: 

(a) d'un agent suppressif de AO sous une forme correspondant A un dosage oral ou enteral, qui est choisi dans 
le groupe formd par (t) les auto-antig^nes sp4cif iques pour ladite maladie auto-immune. GO les fragments sup- 
pressifs de AO desdits auto-antig^nes, et (iii) les analogues suppressifs de AD desdits antigdnes ou fragnr^ts 

(b) d'au moins un compost ayant la propr i6t6 de favoriser I'activit^ suppressive de AD dudit agent. 

dans laquelle ledrt compost administrd en combinaison avec ledrt agent suppressf de AD. impartit k ladite for- 
mulation une ou les deux propri6t6s suivantes: 

(i) la propn6t6 dlnduire la production et/ou la s6a6tion d1nter1eukine-1 . et 

(ii) la propri^t^ de diminuer I'expression das molecules d^'stocompatbilit^ de dasse II par des cellules 
^pith^liales dintestin ; et 

(c) d'un v^hicule ou diluant physiologiquement acceptable. 

la formulation ^ant une preparation combin^e destin^e A une administration simultan^e. sdpar^e ou s^uen- 
tielle de fagent (a) et du compost (b)comprenant les ^apes contenues dans I'^t de technique. 

2. Proc^e selon la revendication 1. dans lequel ledit auto-antig^ne est la prot^ine basique de mydline 
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3. Proced6 selon la revendication 1 , dans iequel ledit compost est un lipopolysaccharide bact^rien, 

4. Proced6 selon la revendication 1 , dans Iequel ledit compos6 est le lipide A, 

5 5. Pfoced6 selon la revendication 1 . dans Iequel ledit compos6 est approprie pour une administration orale ou ent6- 
rale. 

6. Proc6d6 selon la revendication 5 qui est appropri6 pour administrer ledit agent et ledit compost simuttan^ment 

10 7. Proc6d6 selon la revendication 1 . contenant une quantity dudt agent irxiividuellenient eff icace pour supprimer cu 
pr^venir les synnptdmes clintques de ladite maladie. 

8, Proc^6 selon la revendication 1 , contenant une quantity dudit agent et une quantity dudit compost, lesdrtes quan- 
tit6s 6tant efficaces en combinaison pour supprimer lesdits sympt6mes. 

15 

9, Proc6d6 pour la production d'une formulation pharmaceutique orale ou ent^rale comprenant une quantity efficace: 

(a) d'un agent suppressit de AD choisi dans le groupe form6 par (!) les auto-antigSnes sp6cir»ques pour lesdi- 
tes maladies auto-immunes. (ii) les fragments suppressifs de AD desdits auto-antg^nes, et (iii) les analogues 

20 suppressifs de AD desdits antig^nes ou fragments ; 

(b) d'au moins un compost ayant la propri^^ de favonser Tactivit^ suppressive de AD dudt agent dans Iequel 
ledit compost, utilise en corrbinaison avec ledit agent suppressit de AD. impartit k ladte formulation une ou 
les deux propri^t^s suivantes: 

25 (i) la propri6t6 rfinduire la production et/ou la s^crition d1nterleukine-1 . et 

(ii) la propri^t^ de dirWnuer Texpression des molecules d'histocompati^ilit^ de classe II par des cellules 
^pith^liales dintest'n ; et 

(c) d'un v^hicule ou diluent physiologiquement acceptable, la famulation 6tant une proration combin^e des- 
30 t'n^e k una administration simuftande. s^paree ou s^uentielle de Tagent (a) et du compost (b) comprenant 

les 6tapes contenues dans T^at de technique. 

Revendications pour TEtat contractant sulvant : GR 

35 1. Proc^^ pour la production d'une formulation pharmaceutique pour traiter ou pr^enir les sympt6mes cliniques 
d*une maladie auto-immune d^endante des cellules T ou impliquant des cellules T (AD) comprenant une quantity 
efficace: 

(a) d'un agent suppressif de AD sous une forme correspondant k un dosage oral ou ent^al. qui est choisi dans 
40 le groupe form^ par (i) les auto-antig^nes sp^iques pour ladite maladie auto-immune, OD ios fragments sup- 
pressifs de AD desdits auto-antig^es, et (iii) les analogues suppressifs de AD desdits antig^es ou fragments 
■ 

(b) d'au moins un compost ayant la propri^^ de favonser Tactivit^ suppressive de AO dudit agent. 

dans laquelle ledit compost administr6 en combinaison avec ledit agent suppressif de AD, impartit k ladite lor- 
45 mulation une ou les deux propri^4s suivantes: 

(i) la propri^^ dinduire la production et/ou la sto'^don dlnterleukine-1, et 

(ii) la propri^t4 de diminuer {'expression des moltojles d'histocompatibilit^ de classe II par des cellules 
^ith^liales dintestin ; et 

50 

(c) d*un v^hicule ou diluant physiologiquement acceptable. 

la formulation ^ant une preparation combing destine k une administration simultan^. s^ar^ ou s^uen- 
tiell de ragent (a) et du compost (b) comprenant I s Stapes contenues dans T^tat de technique. 

55 2. Proc&j6 sel n la revendication 1 . dans Iequel ledit auto-antig6n st la prot^ine basique d my^line, 

3. Proc6d6 selon la revendication 1 , dans lequei ledit compos6 est. un lipopolysaccharide bact6rien. 



4, Proc6d6 selon la revendication 1 , dans lequei ledit compos6 est le lipide A. 
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5. Proc6d6 selon la revendication 1. dans lequel ledH compose est appfopri6 pour une administration orale ou ante- 
rale. 

6. Proc6de selon la revendication 5 qui est approprie pour administrer ledit agent et (edit compos6 simultanement. 

7. Proc6d6 selon la revendication 1 , contenant une quantity dudt agent individuellement eff icace pour supprimer ou 
prdvenir les symptdmes cliniques de ladite maladie. 

8. Proc6d6 selon la revendication 1 , contenant une quantity dudit agent et une quantity dudit conpos6, lesdites quan- 
tit^s ^tant efficaces en combtnaison pour supprimer lesdits sympt6mes. 

9. Proc6d6 pour la production d'une formulation pharmaceutique orale ou ent^f ale conprenant une quantity eflicace: 

(a) d'un agent suppressif de AD choisi dans le groupe form^ par (i) les auto-antig6nes sp^dliques pour lesdi- 
tes maladies autoimmunes. (ii) les fragments suppressifs de AD desdits auto-anfigSnes, et (iii) les analogues 
suppressifs de AO desdits antig^es ou fragments ; 

(b) d*au moins un compos6 ayant la prcpri6t4 de favoriser I'activit^ suppressive de AD dudit agent, dans lequel 
ledit compos6. utilis6 en combinaison avec ledit agent suppressif de AD. irrpartt k ladite formUation une ou 
les deux propri^t^s suivantes: 

(i) la propri^d d induire la production et/ou la stolon dlnterleukine-l , et 

(ii) la propri6t6 de diminuer I'expression des molecules d"histocompatibilit6 de classe II par des cellules 
^itfi^ialesdlntestiniet 

(c) d'un v4hicule ou diluant physidogiquement acceptable, la formulation ^tant une preparation combiri^e des- 
t'n^e i une administration Eimultan4e, s^arie ou s^uentielle de Tagent (a) et du compost (b) comprenant 
les Stapes contenues dans r^at de tectinique. 

10. Utilisation (a) d'un agent suppressif de AD choisi dans le groupe form^ par (i) les auto-antig^es sp^iques pour 
les maladies auto-immunes d^endarrt des cellules T ou impliquant des cellules T, (ii) les fragments sippreesifs de 
AO desdits aut>antig^nes. et Ciii] les analogues suppressifs de AO desdits auto^itig^nes ou fragments; (b) d'au 
moins un compost ayant la propri^d da favoriser factivitd st^ipressive de AO dudit agent 

dans laquelle ledit compost utilise en combinaison avec ledit agent suppressif de AO, Impartit k ladite formulation 
une ou les deux propriitds suivantes: 

(i) la p(op(M dlnduire la production et/ou la skr^ion d1ntedeukine-1 , t 

(ii) la propri6te de diminuer Texpression des molkules dYiistocompatibilit^ de dass II par des cellules 
ialesd1nlestin;et 

(c)d'unvehicul ou diluant physblogiquementacceptabl pourpr^rerun fonnulationpharmaceut'qu 
destines & une administration rale ou ent^rale en vue de traiter ou de pr^venir les symptflmes diniques 
desdtes maladies auto-immunes d^endant des cellules T ou impliquant des cellules T. 
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FIG, 3B 
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